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ABSTRACT

Influence of Fine Particles of Crushed Sand on the
Performance of Concrete

Yeo, Kwon Young
Advisor : Prof. Park, Jeong Ung, Ph.D.
Department of Civil Engineering

Graduate School of Chosun University

Due to the large-scale constructions in the 1970s, which
involved excessive extractions of natural resources including
large amounts of river sand and river gravel, South Korea has
depleted resources and faced natural environment conservation
issues, and the necessity of developing alternative resources for
fine aggregate has emerged. One of the typical alternative fine
aggregates, crushed sand 1s produced by crushing, grinding,
polishing, selecting, and washing quarry stones from stony
mountains. Being made using aggregate crushing machines such
as jaw crushers or cone crushers, crushed sand includes thin or
narrow stone debris when adjusting the particle size of
aggregate and contains rough particle forms of aggregate and a
lot of fine particles; compared to natural aggregate, it can be
uneconomical due to the increase in unit quantity, and concrete
vulnerable to durability issues can be manufactured. Accordingly,
it 1S necessary to establish and manage proper quality standard
unlike the use of natural fine aggregate.
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This research investigated the effect of high-performance AE
water-reducing agent and the content of fine particles produced
in the process of manufacturing crushed sand on the
performance of concrete. For this, crushed sand was collected, a
sieve analysis test was carried out, the content of fine particles
was divided into acceptable quality limits and 5 different levels
out of the limit (0%, 2%, 7%, 15%, 22%), and the effect of the
amount of high—performance AE water-reducing agent (constant
at 0.70%) on the concrete performance was explored. As it is
highly likely that a large quantity of fine particles can be
included at the field, different quantities of high—performance AE
water-reducing agent (0.70%, 0.85%, and 1.00%) were applied to
the content of fine particles of 22% to investigate the effect of
the amount of added high-performance AE water-reducing agent
on the concrete performance. For this, test for slump, air
content, compressive strength, resistance to freezing and
thawing, length change, surface delamination and pilot-scale test
pieces were performed.

As a result, the workability of test pieces within the upper and
lower limits of the particle size distribution was good, while test
pieces out of the upper and lower limits of the particle size
distribution showed poor workability. However, admixtures
increased from 0.70% to 0.85%-1.0% showed improved
workability. According to the freezing and thawing test, the test
piece with the greatest air content showed the lowest weight
loss, while its relative dynamic modulus of elasticity was the
highest. On the other hand, the test piece that showed low air
content, high slump, and segregation had the highest weight loss
and the lowest relative dynamic modulus of elasticity. In the
surface delamination test, weight loss was 14 times greater in
the test piece with 22% of fine particles compared to the one
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with 0% of fine particle. This is because, without fine particles,
gravel subsides and a thick covering layer is formed, causing
less surface delamination, with fine particles, gravel and fine
particles are well mixed together and a thin covering layer is
formed, causing a lot of surface delamination.

Finally, the more the fine particles, the poorer the workability
but the better effect on the concrete performance. Meanwhile, if
workability deteriorated due to a lot of fine particles, adding
high-performance AE water-reducing agent helped improve
workability. Therefore, even though the content of fine particles
was out of the acceptable limits, increasing or decreasing the
amount of high-performance AE admixtures could help meet the
quality standard.
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Rating Condition of Surface

0 No Scaling

Very light Scaling (no coarse aggregate visible)

Slight to moderate Scaling

Moderate to severs Scaling

1
2
3 Moderate Scaling (some coarse aggregate visible)
4
5

Severe Scaling (coarse aggregate visible over entire surface)
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